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ABSTRACT
Objectives: Laparoscopic repair of incisional ventral
hernias with ePTFE mesh continues to evolve, with vari-
able reporting of surgical techniques and outcomes. This
report of 34 cases discusses, with a literature review of
laparoscopic incisional hernia repair, specific factors
associated with three recurrences.
Method: Retrospective analysis and review of the litera-
ture.
Results: Thirty-two patients (16 female, 16 male), under-
went 34 laparoscopic repairs: average age-54 years (27-
80), average weight-207 lbs (100-300). Nineteen patients
(62%) were undergoing first time repairs, 38% were redo
cases and 5 cases (14%) involved previous mesh.
Operating times averaged 101 minutes (45-220), and
average length of stay was 1.9 days (0.6 days excluding
5 patients who required readmission), with 13 patients
(38%) being discharged same-day. Two patients devel-
oped cellulitis (6%) treated without patch removal. Two
enterotomies occurred (6%) both requiring patch
removal. Five patients required readmission (14%), and
one patient died postoperative day 29 secondary to end-
stage liver disease. Three recurrences developed (9%):
one secondary to missed enterotomy with reoperation,
patch removal and hernia recurrence; one due to omis-
sion of suspension suture fixation; and one recurrence
developed in a section of the intact old previous incision
that extended beyond the original patch. Follow up has
averaged 20 months (4-36).
Conclusions: The laparoscopic repair of ventral and
incisional hernias utilizing transabdominal placement of
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ePTFE patch can achieve excellent results with low mor-
bidity in comparison with open surgical approaches. In
reviewing the experience of other investigators, adequate
fixation of the mesh, extension to cover the entire previ-
ous incision and standardizing the placement interval of
the sutures are critical to the success of the repair.
Key Words: Ventral hernia, Laparoscopy, Laparoscopic
surgical procedures, Minimally invasive surgery.
INTRODUCTION
Leblanc and Booth first reported the laparoscopic
approach to the repair of incisional ventral hernias
(LIVH) in 1993,
1 and several series have now demon-
strated the efficacy of minimally invasive surgery in ven-
tral incisional hernia (IVH) repair. Follow-up data,
though relatively brief, indicate a significantly shorter
postoperative length of stay—1-2 days versus 5-7 days—
as compared with the classic open procedure as cham-
pioned by Stoppa
2 and Wantz.
3
However, comparisons between studies are very difficult
due to differences in cases and in surgical technique. For
example, the terms "ventral hernia" and "incisional her-
nia" are frequently used interchangeably: the recently
published multicenter trial included true ventral incision-
al hernias along with primary ventral hernias, such as
umbilical hernias.
4 Likewise, there are significant varia-
tions in technique, such as degree of patch overlap,
choice of patch material and patch placement and in the
use of suspension sutures. How these factors specifical-
ly influence complication rates and overall outcomes is
largely undetermined.
This report examines complications and outcomes in 34
consecutive LIVH repairs in 32 patients by a single sur-
geon (Koehler), in close consultation with a national
expert involved in the multicenter trial (Voeller). A com-
parison with recent laparoscopic series demonstrates
wide variations in case selections and surgical techniques
being reported. The three recurrences reported herein
are used to emphasize key steps in surgical technique
that we feel will have an impact on the success of LIVH.
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METHODS AND MATERIALS
Patients
This retrospective study covers the period from January
1996 through January 1999, during which time 34 LIVH
repairs were performed in 32 patients. (Two recurrences
that were repaired are included.) Table 1 lists the over-
all patient demographics. The average age was 54 years
(range 27-80 years), and the average weight was 207 lbs
(range 100-300 lbs).
All patients had true incisional hernias. Thirteen patients
had at least one previous repair (38%), and five patients
had previous synthetic mesh placement (15%). The types
of previous repairs are shown in Table 1.
Operative Technique
The technique used here is well described in the multi-
center trial,
4 and adhered to in this study, with the excep-
tion of one case resulting in a recurrence discussed
below. A two-sided, 1 mm ePTFE mesh (GORE-TEX-
DualMesh-Biomaterial, W.L. Gore & Assoc., Inc.,
Flagstaff, AZ) was used in all cases. Patients were
prepped with alcohol and ioban-impregnated self-adhe-
sive drape. Bladder and gastric decompression was
employed in all cases. A direct cutdown approach was
Table 1.
Patient Characteristics (34 Cases).*
Male/Female
Average Age
Type of Hernia
Upper Midline*
Midline
Lower Midline
Epigastric
Umbilical
Subcostal
Paramedian
Lower Transverse
Prior Repairs (Recurrent Incisional)
Prior Mesh
Emergency Cases
Mesh Size (cm)†
15x19
18x24
2 patches sewn together
18/16
54 yrs
9
3
5
4
3
6
3
1
13 (38%)
5 (15%)
2 (6%)
21 (62%)
10 (29%)
3 (9%)
*Includes 2 recurrences reoperated upon in this series.
†Patch overlapped defect(s) by 5 cm.
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utilized for initiating pneumoperitoneum, with a 12 mm
camera port being placed as far away from the defect as
possible, often the left upper quadrant. A 45-degree, 10
mm laparoscope was used, and two 5 mm reusable ports
were used for dissection, placed on opposite sides of the
defect. Rarely, a third 5 mm port was placed. A 5 mm,
30-degree laparoscope was often used to assist in visual-
ization and dissection of adhesions.
Figure 1. Position of patch with respect to an incisional hernia;
note overlap of defect, intervals for tacks and sutures, and patch
reaching to edge of old incision.
Figure 2. Transfixation sutures and tack placement through
patch (image courtesy of W.L. Gore & Assoc.). Note: Suture
should be mattressed through patch.JSLS
Adhesiolysis was always the most technically difficult
part of each case. As little use of an energy source as
possible was employed, and when energy was necessary
high frequency harmonic coagulation shears, both 5 mm
and 10 mm, were utilized (Ethicon Endo-Surgery, Inc.,
Cincinnati, OH). The entire previous incision was freed
of adhesions, and the patch was selected to cover the
defect by 5 cm in all dimensions while covering out to
the edge of the prior incision (Figure 1). No attempt
was made to reduce the hernia sac. Transfixing hori-
zontal mattressed sutures were placed around the edges
of the patch at 6 cm intervals, numbered on the patch
surface and around the traced edge of the patch on the
abdominal wall. A minimum of 6 sutures, and as many
as 12 sutures, were used. The suture ends were cut. to
15 cm and clipped together. The patch was rolled side-
to-side after placing the suture ends down in reverse
order to facilitate retrieval, and the patch was brought
into the abdomen through the removed 12 mm port by
using one of the 5 mm port's graspers. After unrolling
the patch, the individual sutures were brought up
through 2 mm incisions using the Gore suture passer
(W.L. Gore & Assoc., Flagstaff, AZ), angling the passer
through the individual ends to create a mattressed tie
across the abdominal wall. After tying the sutures, the
peripheral edge of the patch was tacked into position
with 5 mm tacks (Origin Medsystems, Menlo Park, CA)
(Figure 2). Tacks were placed 1.5 cm apart (3 x the
diameter of the tacker end), and, finally, several addi-
tional tacks were placed in an inner concentric pattern to
close off dead space between the patch and abdominal
wall. The entire procedure was carried out with 12-15
mm insufflation pressure, although pneumoperitoneum
was deflated during the extracorporeal suture placement
phase.
Antibiotics were used perioperatively (1 gm cefazolin
intravenous), and postoperative pain control involved
intravenous narcotics by patient controlled analgesia
(PCA) as well as intravenous ketoralac, 30 mg loading
followed by 10 mg IV q8hrs. Patients generally stayed in
the hospital overnight for pain control and observation
for occult intra-abdominal injury. Selected patients were
discharged home the same day.
RESULTS
Results are summarized in Table 2. The average operat-
ing time was 101 minutes (range 45-220 minutes), vary-
ing in relationship to the degree of adhesiolysis required.
Table 2.
Operative Results.
Operative Time (min)*
Mesh Size (cm)†
15 x 19
18 x 24
2 patches sewn together
Length of stay (LOS)
(includes complications/réadmissions)
Excluding readmissions
Same day
Short Stay (24 hrs)
Readmit LOS (dys): 2,3,5,10,29
Follow-up
101 (45-220)
21 (62%)
10 (29%)
3 (9%)
1.9 dys (0-29)
0.6 dys
13 (38%)
12 (36%)
20 mths (2-35)
*Skin incision to skin closure.
†Patch overlapped defect(s) by 5 cm.
Table 3.
Complications.
Cellulitis
Seroma
Enterotomy
Readmissions
1-delayed enterotomy
1-cellulitis
1-SBO, unrelated to repair
2-Elective recurrence repairs
Recurrences-Total
Primary recurrences
Secondary to patch removal for
enterotomy
Postoperative death
2 (6%)
2 (6%)
2 (6%)
5 (14%)
3 (9%)
2 (6%)
1 (3%)
1 (3%)
Mesh size used was 15 cm x 19 cm in 21 cases (62%), 18
cm x 24 cm in 10 cases (29%), and, in three cases, patch-
es were sewn together to achieve coverage (9%). The
average length of stay was 1.9 days—including all read-
missions, with 13 patients (38%) being discharged the
same day. All patients were discharged by postoperative
day (POD) 2, with the exception of one case of delayed
enterotomy recognized on postoperative day two, with
return to the operating room and a prolonged postoper-
ative course. Follow-up averages 20 months (range 2-36
months).
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Complications are listed in Table 3 and are detailed
below:
Cellulitis
Two primary infections occurred (6%), one treated out-
patient and one inpatient without requiring mesh
removal. Only two patients developed obvious seromas
(6%), neither of which required drainage.
Réadmissions
There were five readmissions (12%): two were elective
for repair of recurrences; one was for cellulitis, which
cleared with antibiotics; one was for delayed enterocuta-
neous fistula on POD 5; and one was for small bowel
obstruction at two weeks postoperative, which was re-
explored and found to be unrelated to the hernia repair.
Enterotomy
Two (6%) small bowel enterotomies occurred, neither of
which were recognized at the time of surgery. One
patient had done well and was discharged home on POD
2 and returned to the hospital on POD 5 with a small
bowel enterocutaneous fistula. Reoperation revealed
breakdown of the small bowel wall along the antimesen-
teric border in an area of extensive adhesiolysis. This
required removal of the patch and resection of a small
segment of the bowel. The patient recovered unevent-
fully but six months later has presented with a recurrence
of her hernia. This represents one of the three recur-
rences. Although this appeared to be delayed break-
down of the bowel wall, it is listed as an enterotomy
rather than as a "postoperative fistula."
The second enterotomy occurred in a patient undergoing
repair of a recurrence and, therefore, represents one of
the two enterotomies, one of the three recurrences as
well as the one postoperative death. This 62-year-old
male had multiple previous attempts at repairing an
upper midline incisional hernia, with previous
polypropylene mesh insertion. His first LIVH repair in
this series involved extensive adhesiolysis of small bowel
from the polypropylene mesh and repair of the defect
with ePTFE that measured 4 cm at the lower pole of the
incision. The 15 x 19 cm patch overlapped the defect
well but did not reach to the intact upper pole of the old
incision. Fifteen months later, the segment of the origi-
nal incision above the ePTFE patch had developed a
"new" hernia, and was symptomatic. At repeat LIVH,
there were loose adhesions to the upper aspect of the
ePTFE patch, while dense adhesions were again encoun-
tered in the old polypropylene failed segment. A 15 x 19
cm ePTFE patch overlapped the entire defect. The post-
operative recovery was eventful for an ileus POD 1, but
the patient developed abrupt signs of peritonitis on the
morning of POD 2. Return to the operating room
revealed a 5 mm small bowel perforation, which was
repaired, and the new ePTFE patch was removed. The
original patch of 15-months duration was well-incorpo-
rated into tissues and left in place. The patient had
return of bowel function by POD 4 and subsequently
had no signs of systemic sepsis, but on POD 10 there
was evidence of hepatic failure and what appeared to be
acute hepatitis superimposed on chronic hepatitis and
underlying occult cirrhosis. The patient went into com-
plete hepatic failure and died POD 29.
Recurrences
Three patients (9%) developed recurrences, one related
to mesh removal following delayed enterotomy dis-
cussed above, the second involving the case discussed
above related to the defect appearing just above the orig-
inal ePTFE patch placed 15 months previously: that area
of the incision was entirely intact at the original LIVH,
and the patch had overlapped the herniated portion of
the incision by at least 6 cm.
The third recurrence developed in a 260 lb female under-
going her second incisional hernia repair of an upper
midline incision used originally for a gastric bypass pro-
cedure. Previous polypropylene mesh insertion had
been placed, and LIVH revealed a 3 cm defect with
extensive adhesions to the polypropylene. A 15 x 19 cm
patch was placed and allowed such ample overlap that
no suspension sutures were used—relying on two con-
centric rows of closely spaced 5 mm tacks. The patient
was discharged within 24 hours and did well until 6
months later when an obvious recurrence had devel-
oped. At repeat LIVH, a few loose adhesions were noted
to the ePTFE, although dense pinpoint adhesions were
noted to exposed tack surfaces. The tacks had pulled
out in many locations, with the mesh completely dis-
rupted into the hernia defect. An 18 x 24 cm ePTFE
DualMesh patch was placed with suspension sutures
every 6 cm, and the patient was discharged POD 2. She
is without recurrence at 22 months.
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DISCUSSION
The repair of incisional ventral wall hernias (IVH) has
been a challenging problem for the general surgeon.
Substantially different techniques have been described in
standard textbooks.
5-
7 The sometimes bewildering array
of repair options, along with the frequent comorbidities
in these patients, have led to often suboptimal results.
Failure rates of 40-60% have been reported,
8-1
1 and a 10-
15% recurrence rate is considered very acceptable. Many
authors have promoted the use of synthetic patch rein-
forcement of IVHs.3,5,11,12 Following Booth's report of
LIVH in five cases,
1 several more descriptions of LIVH
appeared, culminating in the recent multicenter trial
report of some 144 cases by nine authors.
4
Unfortunately, comparing reported results is difficult and
potentially misleading due to significant variations in ter-
minology, patient selection and the operative technique
employed.
Terminology and Case Selection
A close examination of recent series reveals that many of
these studies have often included in their description of
"ventral wall hernias" a significant percentage of primary
umbilical and epigastric hernias (Table 4). In fact, 38%
of the multicenter trial patients had primary umbilical
and epigastric hernias. These primary "ventral wall" her-
nias may in fact be excellent first cases for the surgeon
learning LIVH, provided the indications for patch closure
are appropriate. However, we feel it is somewhat inap-
propriate to include these cases in the reporting of true
IVH repairs. A patient with a primary ventral wall her-
nia can be expected to have far fewer adhesions, partic-
ularly versus an IVH where previous mesh closure has
been attempted. Consequently, intraoperative complica-
tions such as enterotomy will be far fewer. Likewise, one
might expect lower recurrence rates when repairing a
primary umbilical hernia versus a recurrent incisional
hernia with previous mesh placement. When comparing
recurrence rates (Table 5), the multicenter trial reports
5% of 144 cases.
4 If, however, these are looked at against
only incisional hernia repairs in their series (92), the
recurrence rate climbs to 8.5%. Costanza's 6% recurrence
rate is notable given that these were all recurrent inci-
sional hernias (RIVH).
1
3 We have employed the term
"incisional ventral hernia (IVH)" separately from "ventral
hernia," and have also distinguished recurrent incisional
ventral hernias (RIVH). We believe it would be extreme-
ly useful to have consistency in the reporting of specific
case types—for example, IVH, RIVH, VH—with respect
to operative technique chosen, complications rates and
follow-up.
Table 4.
Incisional versus "Ventral" Hernias in Selected Laparoscopic Series.
Authors
Koehler, 1998
Ramshaw,
2
4 1998
Toy,
4 1998
Franklin,39 1998
Costanza,
1
3 1998
Tsimoyiannis,
4
0
Chari,
2
6 1998
Demaria,
1
5 1998*
Vargish,
2
3 1998
Park,
1
4 1998*
Holzman,
2
2 1997*
Park,
1
8 1996
Total Cases
34
49
144
176
16
11
14
21
45
56
21
30
IVH (% of total)
34 (100%)
? unclear
92 (63%)
112 (63%)
16 (100%)
11 (100%)
? unclear
? unclear
45 (100%)
56 (100%)
? unclear
30 (100%)
VH
0
?
52 (37%); 23 UH (15%)
64 (37%); 62 UH (35%)
0
0
?
?
0
0
?
0
RIVH
13 (38%)
25 (50%)
38 (26%)
62 (35%)
16 (100%)
0
?
52%
?
16 (28%)
8 (38%)
?
IVH=Incision Ventral Hernia; VH=Primary Ventral Hernia; RIVH=Recurrent Incisional Ventral Hernia.
*Studies comparing open IVH repair to LIVH repair; numbers indicate laparoscopic cohorts only.
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Table 5.
Incisional versus "Ventral" Hernias in Selected Laparoscopic Series.
Recurrences and Follow-Up.
Authors
Koehler, 1998
Ramshaw,
24 1998
Toy,
4 1998
Franklin,39 1998
Costanza,
1
3 1998
Tsimoyiannis,
4
0
Chari,
2
6 1998
Demaria,
1
5 1998
Vargish,
2
3 1998
Park,
1
4 1998
Holzman,
2
2 1997
Park,
1
8 1996
Total Cases
34
49
144
176
16
11
14
21
45
56
21
30
Incisional Hernias
(% of total)
34 (100%)
? unclear
92 (63%)
112 (63%)
16 (100%)
11 (100%)
? unclear
? unclear
45 (100%)
56 (100%)
? unclear
30 (100%)
% Total
3 (9%)
1 (2%)
8 (5%)
2 (1%)
1 (6%)
0
4 (28%)
0
3 (6%)
6/45 (13%)
2/20? (10%)
1 (3%)
Recurrences
% True incisional hernia
*
?, *
(8.5%)
(1%)
?
?
t
?
Follow-up-months
20
22
7
30
18t
15
6
11
?
24
20
8
*Authors sited omission of suture fixation in recurrence cases.
†All cases were RIVH.
‡45/56 cases involved in follow-up data; 6/56 total cases would yield a 10% recurrence rate.
Operative Technique
As with the open repair, there is still significant variation
in patch material selection, in the description of patch fix-
ation to the abdominal wall and in the amount of patch
overlap to the defect (Table 6). The selection of patch
material—principally being the choice between expand-
ed polytetraflouroethylene (ePTFE) and polypropylene
(PP)—is still a matter of debate. In fact, some reports
include different closure techniques and even different
patch materials among their cases.
14,1
6
There are five aspects of technique which are reviewed
here:
1) Selection of patch material, principally PP versus
ePTFE: Whereas a recent review of the literature,
1
6 both
animal and human, on synthetic materials in man failed
to clearly demonstrate a prohibitive rate of adhesion for-
mation to PP, there are many reports of severe adhesion
formation to PP when used directly in contact with the
abdominal viscera. Nagy has reported extreme adhesions
when using PP in trauma cases, and the authors have
"abandoned Marlex for temporary closure."
1
7 Gagner's
report utilizing both PP and ePTFE suggested that the
ePTFE had advantages over PP as being less adhesio-
genic.
1
4 Park commented in their series that they prefer
ePTFE for LIVH, due to its "... being less easily infected
than polypropylene, and producing fewer and less tena-
cious adhesions."
1
8 Christoforoni, in an animal model,
noted significantly more adhesions to PP materials than
to ePTFE.
1
9 In the literature on open repairs, Salky com-
mented on ePTFE as being less adhesiogenic with less
infection than PP.
1
2 Leblanc and Booth recently report-
ed on far greater adhesions from PP placed intra-abdom-
inally in an animal model as compared with ePTFE.
2
0
Finally, a recent retrospective study by Leber et al found
a much higher complication rate when PP was used in
IVH versus ePTFE, including a 16% incidence of bowel
fistula formation with PP versus 1% for ePTFE. They
concluded that "polyester mesh should no longer be
used in incisional hernia repair."
2
1
Even authors recommending the use of PP mesh state
that attempts should be made to interface the omentum
between the PP patch and the viscera. Wantz's review
specifically states that "... the intraperitoneal prosthesis
(Mersilene) must be prevented from touching the vis-
cera."
3 In true incisional hernias, placing the PP patch in
a preperitoneal position via a laparoscopic approach is
virtually impossible. Holzman and Eubanks, in com-
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Table 6.
Laparoscopic Repair of Incisional and "Ventral" Hernias:
Patch Material, Patch-to-Defect Overlap Recommended, Suture Fixation Recommended.
Authors
Koehler, 1998
Ramshaw,
2
4 1998
Toy,
4 1998
Franklin,39 1998
Costanza,
1
3 1998
Tsimoyiannis,
4
0
Chari,
2
6 1998
Demaria,
1
5 1998
Vargish,
2
3 1998
Park,
1
4 1998
Holzman,
2
2 1997
Park,
1
8 1996
Total Cases
34
49
144
176
16
11
14
21
45
56
21
30
Material
ePTFE(DM)*
ePTFE(DM)
ePTFE(DM)
polypropylene†
ePTFE(DM)
ePTFE(DM)
ePTFE(DM)
ePTFE(DM)
polypropylene
both
polypropylene§
both
Patch Overlap to Defect
5 cm
3 cm
3 cm
3-5 cm
4 cm
2.5 cm
?
?
2.5-3 cm
2.5 cm
4 cm
2 cm
Suture Fixation
Yes
Yes
Yes
"Most Cases"
Yes
Yes
?
Yes
Not
Yes
No
Yes
*ePTFE mesh (GORE-TEX® DualMesh® Biomaterial, W.L. Gore & Assoc. Inc. Flagstaff, AZ).
†"...omentum is stapled in place and serves as a barrier to separate the mesh from the bowel."39
‡Written presentation states sutures used, but in discussion states that sutures no longer used.
§"Attempts to cover the mesh with omentum were made when possible."
2
2
menting on their use of PP mesh, stated that "... a
preperitoneal approach to incisional hernias is virtually
prohibitive. Attempts to separate the peritoneum of the
hernia sac are met with serious obstacles, . . . results in
a large peritoneal defect, . . . (and) leaves exposed
mesh."
2
2 Nevertheless, at the recent American College of
Surgeons 1998 Clinical Congress, Vargish has reported on
the continued use of PP intra-abdominally.
2
3
We feel that attempting to dissect out the sac will lead to
more bleeding, with the potential as well of creating a
communication between the frequently thinned-out
overlying skin and the patch. No attempt was made to
reduce the hernia sac in this series, and postoperative
seromas occurred in 6% of patients. None required
drainage, and all resolved over a period of 3-6 weeks.
In our series, three patients with ePTFE DualMesh were
reoperated upon at 2 weeks, 6 months and 15 months.
Adhesions of bowel to the ePTFE DualMesh were seen
but were relatively tenuous and easily lysed. However,
exposed titanium tack surfaces appeared to create par-
ticularly dense adhesions. In comparison, the five
patients in our series with previous PP mesh were all
found to have extremely dense adhesions involving the
antimesenteric small bowel surface. In these cases, there
is relative ischemia to the bowel wall when extensive
adhesiolysis is performed, which may have accounted
for reports of "delayed" enterotomy as seen in our series
and also recently reported by others (see below).
24,2
5
Due to the extreme adhesions between PP mesh and
intra-abdominal contents that we and others have expe-
rienced in LIVH surgery, and considering that placement
of mesh in a preperitoneal position in these cases is not
possible, we feel that PP is not an acceptable material for
LIVH repair—given the advantages of ePTFE with
regards to adhesion formation. With respect to adhesion
formation to the titanium tacks, it should be noted that
staples as well as tacks are equally adhesiogenic, and the
5 mm tack, we believe, offers a superior holding ability
with respect to the ePTFE mesh in the ventral abdominal
wall.
2) Fixation of the patch to the abdominal wall: Stoppa's
classic thesis on recurrent complex groin hernias recom-
mended lateral fixation of the large patch to prevent lat-
eral migration. Likewise, with respect to incisional her-
nias, he states, ". . . the prosthesis must be maintained by
peripheral sutures transfixing the (abdominal) wall."
2 We
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suspect that the forces on the myopectineal orifice—with
it's rigid aspects—have to be substantially different than
those of the anterior ventral abdominal wall. In the lat-
ter case, there is no "backstop" to the mesh, as there is
with the groin anatomy and the bony pelvis. Therefore,
the shearing force on the patch, and the degree of mobil-
ity of the anterior abdominal wall musculature, both com-
bine to make a far more dynamic relationship between
patch and abdominal wall than that seen in the groin.
We feel, as do Henniford
1
3 and Ramshaw,
2
4 that substan-
tial fixation of the DualMesh ePTFE with permanent
transabdominal wall sutures is critical to the success of
LIVH. One of the failures reported here was clearly due
to disruption of the mesh away from the abdominal wall.
A recent abstract at the Society of American
Gastrointestinal Endoscopie Surgeons (SAGES) suggested
a high recurrence rate without suture fixation, even in a
short-term follow-up.
2
6 This was also seen by Eubanks
2
2
with the use of PP without sutures, and this phenomenon
has been reported in the open literature with PP: Molloy
in 1991 felt that their recurrences were due to detachment
of the mesh without fixation,
2
7 and McCarthy reported
the same findings ten years earlier.
2
8 The same phenom-
enon has been reported with ePTFE.
29-3
1
3) Patch overlap: Here again, there are subtle differ-
ences in reports (Table 6). Based upon Stoppa's princi-
ples of giant reinforcement of the visceral sac, it seems
obvious that the larger the overlap the better. In this
series, although our recurrence due to patch disruption
had an overlap of 9 cm, the absence of suture fixation
was felt to be the cause. We strive for at least a 5 cm
overlap, but we also place at least 8 and often 10-12
sutures around the patch circumference, as does
Henniford.
1
3
One of our recurrences was due to the initial repair not
reaching to cover the upper aspect of the previous inci-
sion, although the original patch overlapped the original
defect by 6 cm. We now strive to cover all of the previ-
ous incision during LIVH, believing that any part of the
old incision is suspect to future disruption.
4) Avoidance of enterotomy and early identification
when encountered: Lysis of adhesions is arguably the
most challenging part of LIVH. This is particularly true if
previous synthetic mesh repair has been attempted.
Enterotomy has been well-described in both the LIVH lit-
erature (Table 7) as well as in the open IVH reports.
Read and Yoder reported 11 enterotomies in 206 cases,
3
2
and Gagner has reported a 10% incidence of enterotomy
in laparoscopic surgery for emergency small bowel
obstructions.
3
3 Certainly, approaching an emergency
obstructed LIVH should be considered a higher-risk case
for enterotomy.
Again, however, comparing series can be misleading.
One has to consider the case selections in these series:
how many true IVH repairs versus primary VH repairs;
how many RVH repairs with previous mesh placement.
Although some series have reported 0% enterotomies,
these same series often have patients with unexplained
sepsis (Gillion
34) or with "major systemic complications"
(McLanahan
35). These may in fact represent occult
enterotomies that self-sealed.
The two cases in the first author's (RHK) experience rep-
resented the 30th and 35th LIVHs. One patient who
went home on POD 2 and developed a "fistula" on POD
5 represents, we believe, a delayed breakdown of a small
bowel wall injury. Indeed, there are reports in the liter-
ature of "mesh erosion" through the bowel wall,
12,15,2
1
without specific reference to the time from original
surgery. It is quite likely that there was relative compro-
mise of the bowel wall at the time of surgery, which sub-
sequently broke down and presented later as a complete
perforation in the form of a mesh-to-bowel "fistula." In
the cases here, adhesiolysis was performed with direct
cutting in one case and using harmonic coagulation
shears in the other. The enterotomies appeared to have
been delayed breakdowns of the antimesenteric border
in the area of adhesiolysis, as neither enterotomy was
observed at the original surgery.
Two recent reports on monopolar electrosurgery high-
light the problem of dissection of adhered bowel loops
away from the abdominal wall.
36,3
7 Although bipolar
current and the use of harmonic coagulation shears may,
in theory, obviate some of the disadvantages on
monopolar cautery, it should be noted that any energy
source is capable of full-thickness bowel wall injury.
Ramshaw reported that one of two enterotomies in their
79 cases (2.5%) was occult and not immediately recog-
nized.
2
4 Park's series in 1998 showed no enterotomies
1
8
in 56 cases, but recently their updated experience in 75
cases revealed 2 enterotomies (2.5%).
2
5
Clearly, as experienced surgeons perform more difficult
cases, enterotomy reports will likely be higher. The sur-
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Table 7.
Laparoscopic Incisional and Ventral Hernia Repair:
Enterotomy Reports.
Authors
Koehler, 1998
Ramshaw,24 1998
Toy,
4 1998
Franklin,
3
9 1998
Costanza,
1
3 1998
Tsimoyiannis,
4
0
Chari,
2
6 1998
Demaria,
1
5 1998
Vargish,
2
3 1998
Park,
1
4 1998
Holzman,
2
2 1997
Park,
1
8 1996
Total Cases
34
49
144
176
16
11
14
21
45
56
21
30
IH (% of total)
34 (100%)
? unclear
92 (63%)
112 (63%)
16 (100%)
11 (100%)
? unclear
? unclear
45 (100%)
56 (100%)
? unclear
30 (100%)
Previous Repair with Mesh
13 (39%)/5 (15%)
25 (50%)*/?
38 (26%)*/?
62 (35%)*/?
16 (100%)/?
?
?
(52%)
?
?
?
0
Enterotomy
2 (6%)
1 (2%)
2 (1.5%)*
0*
0
0
2 (14%)
0†
?
0‡
1 (6%)§
0
*Percent of total cases, including non-incisional ventral hernias.
†One colocutanious fistula, ? missed sealed off enterotomy.
‡Recently reported 2 enterotomies in 75 cases (2.5%), American Hernia Society, Las Vegas 1999.
§18 cases involved mesh insertion, 1/18=6%; 2/21 involved resuturing previous mesh disruption.
geon should always consider the possibility of an occult
partial thickness injury converting itself into a full-thick-
ness bowel perforation when encountering a patient
who is deteriorating after an otherwise uneventful LIVH.
We always council patients carefully about the risk of
bowel injury in LIVH, particularly if there has been a pre-
vious repair involving mesh insertion.
5) Decision for patch removal due to enterotomy:
Although a difficult option to choose in the advent of an
enterotomy during LIVH, the standard approach should
be for patch removal and open primary repair. There
may be situations where there is negligible small bowel
spillage with an immediately identified enterotomy,
where repair and patch placement is acceptable.
However, the surgeon early in his or her LIVH experi-
ence would be best advised to abandon patch place-
ment. Certainly, in the case of delayed enterotomy
recognition, obstructed small bowel enterotomy, or
colon injury, patch placement is prohibitive. Temudom
et al advised this in their recent report on open IVH
repair with ePTFE.
3
1
It is significant as well that many recurrences are sec-
ondary to patch removal under either the above circum-
stances or secondary to primary patch infection (Table
8). One of our three recurrences was in a case of entero-
tomy-related patch removal, and this has been reported
by Toy in the multicenter series, where 2 of 8 recurrences
(25%) were due to patch removal for infection.
4 Heniford
reported that their one recurrence was related to patch
removal for infection.
1
3 Roth and Park's data in 75 cases
had 7 recurrences (9%), 2 of which (28% of recurrences)
were related to patch removal for infection.
2
5 In
Rams haw's series of now 79 cases, one mesh was
removed when an occult enterotomy was recognized,
with no reported recurrence in that patient at short-term
follow-up.
2
4
We council our patients preoperatively that in the event
of a difficult adhesiolysis and enterotomy repair, there
may be a need to abandon patch placement and that this
may result in a higher chance of recurrence. We would
offer a "second stage" patch placement if an enterotomy
is encountered and repaired. This would have the advan-
tage of keeping the total repair via a laparoscopic
approach, obviating the increased morbidity of an open
approach under circumstances where the patient could
not benefit from patch insertion due to contamination
from the enterotomy.
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Table 8.
Incisional versus "Ventral" Hernias in Selected Laparoscopic Series:
Primary Mesh Infection*
Authors
Koehler, 1998
Ramshaw,
2
4 1998
Toy,
4 1998
Franklin,39 1998
Costanza,
1
3 1998
Tsimoyiannis,
4
0
Chari,
2
6 1998
Demaria,
1
5 1998
Vargish,
2
3 1998
Park,
1
4 1998
Holzman,
2
2 1997
Park,
1
8 1996
Total Cases
34
49
144
176
16
11
14
21
45
56
21
30
Incisional Hernias (% of total)
34 (100%)
? unclear
92 (63%)
112 (63%)
16 (100%)
11 (100%)
? unclear
? unclear
45 (100%)
56 (100%)
? unclear
30 (100%)
Mesh Infection (primary)*
2 (6%)
1 (2%)
5 (3%)†
1 (0.5%)‡
2 (12%)§
0 (1 "trocar site" infection)
0 (2 related to enterotomy)
1 (5%)
?
2 (3.5%)
1 (5%)-mesh removed
0 (1 "trocar site" infection)
*Exluding mesh removal secondary to enterotomy-related complications.
†Percent of all cases including non-incisional ventral hernias; 2 required mesh removal and led to repair failure; therefore, 2/8 failures
in this series were due to infected mesh removal.
‡Required mesh removal; also had 3 "early" trocar-site infections.
§Series of recurrent complex incisional hernias; one "cellulitis," one "mesh infection" requiring removal and resulted in the one recur-
rence in the series.
6) Associated chronic liver disease: The one death in
our series was directly related to previously unrecog-
nized chronic liver disease, secondary to Hepatitis C and
cirrhosis, regressing into acute fulminant viral hepatitis
and liver failure. Two reports briefly mention an associ-
ation of chronic liver disease and incisional hernias:
Lamont and Ellis in 1988 found jaundice as an inde-
pendent risk factor in 23% of their patients with inci-
sional hernias,
3
8 and Bauer noted undiagnosed liver dis-
ease as a causative factor in one of three recurrences in
28 giant incisional hernia repairs.
1
2
We have noted incidentally that in our series of 34
patients, 5 (15%) had chronic viral hepatitis. While cir-
rhosis with ascites has been a classic warning sign in pri-
mary umbilical hernias, we are not aware of any reports
specifically correlating chronic viral hepatitis with the
development of incisional hernias. Given the significant
incidence of chronic hepatitis infection in the general
population, and the role of the liver in protein and col-
lagen synthesis, it seems not unreasonable to postulate
that there may be an association between occult chronic
hepatitis and the development of incisional hernias.
CONCLUSION
Laparoscopic repair of incisional ventral hernias is a
promising, and still new, technique in the approach to
this challenging and common problem in general sur-
gery. Whereas at least 11 series are now reported vary-
ing from 20 to 144 cases, significant differences in case
reporting make comparing results potentially misleading.
Some authors included a large percentage of primary
umbilical and epigastric ventral hernias, while others
have a large proportion of recurrent complex incisional
hernias. Repair strategies differ with respect to synthetic
material used (polypropylene versus ePTFE), degree of
patch overlap and use of transabdominal fixation sutures.
In this series of 34 incisional ventral hernias with three
recurrences (9%), and in reviewing the available series in
detail, we feel the following points are critical to the suc-
cess of the repair:
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1) Avoid first cases where there has been previous mesh
insertion, and council patients carefully about the possi-
bility of bowel injury during dissection obligating the
abandonment of patch insertion, with the possibility of a
"second stage" mesh insertion.
2) Use minimal energy—none if possible—during adhe-
siolysis; repair any questionable serosal tears.
3) Allow at least a 5 cm patch overlap to the defect, and
cover all of the previous incision—even if not involved
in the hernia—whenever possible.
4) Use ample fixation sutures around the patch at 6 cm
intervals.
5) Avoid the use of polypropylene directly in contact
with the intra-abdominal contents due to the severity of
adhesions encountered in our own experience, as well
as in the experience of others.
6) Add an inner concentric ring of tacks against the
patch to help close off dead space, which in turn appears
to lessen postoperative seroma formation.
7) Have a very low threshold to return to the operating
room to search for an occult enterotomy in the non-
improving postoperative patient.
8) Consider the possibility of occult chronic liver disease
in an incisional hernia patient, particularly if there
appears to be no apparent reason—such as an associat-
ed wound infection or associated aneurysmal disease—
for the development of the hernia.
9) Authors should standardize their reporting to ensure
that LIVHs are reported separately from primary VHs and
also to recognize the increased complications with RIVH
repairs.
We feel that by following these guidelines, based upon
our own experience and that of 11 other series reviewed
herein, LIVH repair can achieve excellent postoperative
results with an acceptable, and comparatively low, com-
plication rate and a significantly shorter length of hospi-
tal stay.
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